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$\ddot{y}+A_{2}(t)\dot{y}+A_{1}(t)y=f(t, y)+Bv$ in $(0, T)$ ,
$y(0)=y_{0}\in V$,
$\dot{y}(0)=y1\in H$
, . , $A_{1}(t)$
$A_{2}(t)$ , $f$ , $B$ , $v$ .
$J(v).=||Cy(v)-z_{d}||_{M}2+(Rv, v)\mathcal{U}$ , $v\in \mathcal{U}$
. , $\mathcal{U}$ ,
$J(u)= \inf_{v\in \mathcal{U}_{a}d}J(v)$
$u$ $\mathcal{U}_{ad}\subset \mathcal{U}$
$u$ ( ) . $A_{2}(t)\equiv 0$ f $y$
$\mathrm{L}\mathrm{i}_{\mathrm{o}\mathrm{n}\mathrm{S}}[6]$ .
$A_{2}(t)\not\equiv 0$ , .
, $A_{2}(t)$ , $f$
. 5
.
[1], [2], [4], [5]











. $\langle\cdot, \cdot\rangle_{X’,X}$ $X$, X’
. $(\cdot, \cdot)x$ $X$
$\bullet$ $\Lambda_{X}$ $X$ X’
Gelfand triple . ,
$Varrow H\equiv H’arrow V’\Leftrightarrow I_{d}$ : $Varrow H$ , V H dense
$V_{2}\mathrm{L}arrow H\equiv H’arrow V_{2}’\Leftrightarrow I_{d}$ : $V_{2}arrow H$ , $V_{2}$ H dense
.
21.2 $A_{1}(t),$ $A_{2(t})$
( 1) $A_{1}(t)\in \mathcal{L}(V, V’)$
$\forall t\in[0, T]$ $a_{1}(t, \phi, \varphi)$ V $\cross$ V , 4
bilinear form . , $\forall t\in[0,$ $\tau 1,$ $\forall\emptyset,$ $\varphi\in V$
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(i) $a_{1}(t;\phi, \varphi)=a1(t;\varphi, \emptyset)$ ,
(ii) $\exists c_{11}>0$ ; $|a_{1}(t;\phi, \varphi)|\leq c_{11}||\emptyset||_{V}||\varphi||_{V}$ ,
(iii) $\exists\alpha_{1}>0,$ $\lambda_{1}\in \mathrm{R}$ ;
$a_{1}(t;\emptyset, \emptyset)+\lambda 1|\phi|_{H}2\geq\alpha_{1}||\emptyset||_{V}2$,
(iv) $tarrow a_{1}(t;\phi, \varphi)$ $[0, T]$ ,
$\exists c_{12}>0$ ; $|\dot{a}_{1}(t;\emptyset, \varphi)|\leq c_{12}||\phi||_{V}||\varphi||_{V}$ .
(ii)
$a_{1}(t;\phi, \varphi)=\langle A_{1}(t)\phi, \varphi\rangle_{V’},V$ , $\forall\phi,$ $\varphi\in V$
$A_{1}(t)\in \mathcal{L}(V, V’)$ , (iv)
$\dot{a}_{1}(t;\phi, \varphi)=\langle\dot{A}_{1}(t)\phi, \varphi\rangle_{V’},V$ , $\forall\phi,$ $\varphi\in V$
$\dot{A}_{1}(t)\in \mathcal{L}(V, V’)$ .
( 2) $A_{2}(t)\in \mathcal{L}(V_{2}, V_{2}’)$
$\forall t\in[0,T]$ $a_{2}(t, \phi, \varphi)$ $V_{2}\mathrm{x}$ V2 , 4
bilinear form . , $\forall t\in[0, T],\forall\phi,$ $\varphi\in V2$
(i) $a_{2}(t;\phi, \varphi)=a_{2}(t;\varphi, \phi)$,
(ii) $\exists c_{21}>0$ ; $|a_{2}(t;\emptyset, \varphi)|\leq c_{21}||\phi||_{V_{2}}||\varphi||V_{2}$ ,
(iii) $\exists\alpha_{2}>0,$ $\lambda_{2}\in \mathrm{R}$ ;
$a_{2}(t;\emptyset, \emptyset)+\lambda_{2}|\phi|^{2}H\geq\alpha_{2}||\emptyset||_{V_{2}}2$ ,
(iv) $tarrow a_{2}(t;\phi, \varphi)$ $[0, T]$ ,
$\exists c_{22}>0$ ; $|\dot{a}_{2}(t;\emptyset, \varphi)|\leq c_{22}||\phi||V2||\varphi||V_{2}$ .
(ii)
$a_{2}(t;\phi, \varphi)=\langle A_{2}(t)\phi, \varphi\rangle_{V’,V_{2}}2’\forall\phi,$ $\varphi\in V_{2}$
$A_{2}(t)\in \mathcal{L}(V_{2}, V_{2}’)$ , (iv)
$\dot{a}_{2}(t;\phi, \varphi).=\langle\dot{A}_{2}(t)\phi, \varphi\rangle V_{2}’,V2$
’
$\forall\phi,$ $\varphi\in V_{2}$
$A\dot{4}_{2}(t)\in \mathcal{L}(V_{2}, V_{2}’)$ .
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21.3 Gelfand fivefold
, $V$ , $Varrow V_{2}$ ( )
. , Gelfand triple
$Varrow V_{2}arrow H\equiv H’arrow V_{2}’arrow V’$
$\Leftrightarrow\forall x\in V$ ,
$\langle x, y\rangle_{V,V}’=\langle x, y\rangle_{VV’}2,2$ if $y\in V_{2}^{J}$
$\langle$$x,$ $y)_{V}2,V_{2}’=(x, y)_{H}$ if $y\in H$
. 5 Gelfand fivefold .
: , ,
. Lions [5], [6] ,
, $A_{2}(t)\equiv 0$ \searrow , $y,\dot{y},\ddot{y}$
$V_{1}$ , $V_{2}$ , $V_{3}$ , $V=V_{1^{\cap}}V_{2}$ $V_{3}$ , $W=V_{2^{\cap}}V_{3}$
, –




$\ddot{y}+A_{2}(t)\dot{y}+A_{1}(t)y=f(t, y)$ in $(0, T)$ ,
$y(0)=y0\in V$,
$\dot{y}(0)=y1\in H$.
, $f$ : $[0,T]\cross Varrow V_{2}’$
(F1) $\forall x\in V,$ $f(\cdot, x):[0,T]arrow V_{2}’$ ,
(F2) $x_{n}arrow x$ weakly star in $L^{2}(0, T;V)$
$\Rightarrow f(t, x_{n})arrow f(t, x)$ weakly in $L^{2}(0,T;V_{2}’)$ ,
(F3) $\exists\beta\in L^{2}(0, T;\mathrm{R}^{+})$ ;
$||f(t, x)-f(t, y)||V_{2}’\leq\beta(t)||x-y||_{V}$ , $\forall x,$ $y\in V$ ,




THEOREM 1 $(\mathrm{E}\mathrm{Q})$ y $W(\mathrm{O},T)$ – .
,
$W(0,T)=\{y\in L^{2}(0, T;V) : \dot{y}\in L^{2}(0, T;V2),\ddot{y}\in L^{2}(0, T;V’)\}$
.
$y\in C([0, T];V)$ , $\dot{y}\in C([0, T];H)$
.
Galerkin finite approximation . -
(Lemma 1) . $\mathrm{H}\mathrm{a}[3]$ .
LEMMA 1( ). $(\mathrm{E}\mathrm{Q})$ $y$
.
$a_{1}(t;y(t), y(t))+| \dot{y}(t)|_{H}^{2}+2\int_{0}^{t}a_{2}(\sigma;\dot{y}(\sigma),\dot{y}(\sigma))d\sigma$
$=$ $a_{1}(0;y0, y \mathrm{o})+|y1|_{H^{+}}2\int_{0}^{t}\dot{a}_{1(}\sigma;y(\sigma),$ $y(\sigma))d\sigma$






$\ddot{y}+A_{2}(t)\dot{y}+A_{1}(t)y=f(t, y)+Bv$ , $v\in \mathcal{U}$ , $t\in(\mathrm{O}, T)$ ,
$y(0)=y_{0}\in V$,
$\dot{y}(0)=y_{1}\in H$.
, $f(t, y)$ : $[0, T]\cross Varrow V_{2}’$ , $B\in \mathcal{L}(\mathcal{U}, L^{2}(\mathrm{o}, \tau;V_{2}’))$
. , (CEQ) $W(0, T)$ –
. , $v$ $y(v)$
$varrow y(v)$ : $\mathcal{U}arrow W(0, T)$
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. , , $f(t, y)=f(t)$ ,
$varrow y(v)$ affine , Gateaux . ,
, Gateaux – .
. U $R$
,
$J(v)=||c_{y}(v)-Zd||_{M}^{2}+(Rv, v)_{\mathcal{U}},$ $\forall v\in \mathcal{U}$




inf $J(v)=J(u)$ , (1)
$v\in \mathcal{U}_{ad}$
$u$ ? $u$
. $\mathcal{U}_{ad}(\subset \mathcal{U})$ .
$u$ .
THEOREM 2 – $u$ .
.
32 $varrow y(v)$ Gateaux
$\frac{J(u+\theta(v-u))-J(u)}{\theta}\geq 0,$ $\forall\theta\in(0,1),\forall v\in uad$
, $varrow J(v)$ $u$ Gateaux ,
$DJ(u)(v-u)\geq 0,$ $\forall v\in \mathcal{U}_{ad}$ (2)
. , $varrow J(v)$ $u$ Gateaux ,
$varrow y(v)$ $u$ Gateaux .
.





$df(t, y)$ $y$ $f(t, y)$ Fr\’echet . , $varrow y(v)$ ,
$v=u$ Gateaux
$\ddot{z}+A_{2}(t)\dot{z}+[A_{1}(t)-df(t, y(u))]z=B(v - u)$ , $\forall v\in \mathcal{U}_{ad}$
$z\in W(0, \tau)$ – .
Proposition 1 Lemma .
LEMMA 2 $v\in \mathcal{U}_{ad}$ .
$\lim y(u+\lambda v)=y(u)$ in $C([0, T];V)$
$\lambdaarrow 0$
.
(Proposition 1 ) $z_{\lambda}=\lambda-1y\lambda$ , $y_{\lambda}=y(u+\lambda v)-y(u)$ . ,
$a_{1}(t;z \lambda(t), z\lambda(t))+|\dot{z}_{\lambda}(t)|_{H}^{2}+2\int_{0}^{t}a_{2}(\sigma;\dot{z}_{\lambda}(\sigma),\dot{Z}\lambda(\sigma))d\sigma$
$=$ $\int_{0}^{t}\dot{a}_{1}(\sigma;z\lambda(\sigma), z_{\lambda()}\sigma)d\sigma+2\int_{0}^{t}\langle(Bv)(\sigma),\dot{\mathcal{Z}}\lambda(\sigma)\rangle_{V_{2}V_{2}}’,d\sigma$








$z_{\lambda}arrow z$ weakly star in $L^{\infty}(\mathrm{O}, T;V)$ as $\lambdaarrow 0$ ,
$\dot{z}_{\lambda}arrow\dot{z}$ weakly in $L^{2}(0,T;V_{2})$ as $\lambdaarrow 0$ ,
$\dot{z}_{\lambda}arrow\dot{z}$ weakly star in $L^{\infty}(\mathrm{O},T;H)$ as $\lambdaarrow 0$ .
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$f(t,y)$ $y=y(u)$ Fr\’echet Lemma 2
$\underline{f(t,y(u+\lambda v))-f(t,y(u))}$
$\lambda$
$=$ $( \frac{f(t,y(u+\lambda v))-f(t,y(u))}{y(u+\lambda v)-y(u)})(\frac{y(u+\lambda v)-y(u)}{\lambda})$
$arrow df(t, y(u))z$ weakly in $L^{2}(0, \tau;V_{2}’)$ as $\lambdaarrow 0$
. , $z$ .
$\ddot{z}+[A_{1}(t)-df(t, y(u))]_{Z}+A_{2}(t)\dot{z}=B(v-u)$ , $\forall v\in \mathcal{U}_{ad}$ .
, (F) . – $f(t, z)=$
$df(t, y(u))\mathcal{Z}+B(v-u)$ . ,
$z=Dy(u)(v-u)$ . , $df(t, y(u))$ $df^{*}(t, y(u))\in \mathcal{L}(V, V_{2}’)$
.
$\langle df(t, y(u))\phi, \psi\rangle_{VV_{2}}2’,=\langle\phi, df^{*}(t, y(u))\psi\rangle V_{2},V_{2}’$ , $\forall\phi,$ $\psi\in V_{2}$ .
33
, $C$ .
(i) $C_{1}\in \mathcal{L}(L^{2}(0, \tau;V),$ $M)$ $z(v)=c1y(v)$ ,
(ii) $C_{2}\in L(L^{2}(0, T;V2),$ $M)$ $z(v)=c2\dot{y}(v)$ ,
(iii) $C_{3}\in \mathcal{L}(V, M)$ $z(v)=c3y(\tau;v)$
(iv) $C_{4}\in \mathcal{L}(H, M)$ $z(v)=c4\dot{y}(\tau;v)$ .
(i) (ii) , (CEQ) y $W(\mathrm{O}, T)$ ,
. (iii) (iv) Theorem 1 .
331 $C_{1}\in \mathcal{L}(L^{2}(0, \tau;V),$ $M)$
,
$J(v)=||c_{1y}(v)-z_{d}||^{2}M+(Rv, v)_{\mathcal{U}},$ $\forall v\in \mathcal{U}_{ad}$
. (2)
$\int_{0}^{T}\langle C_{1M}^{*}\Lambda(c1y(u;t)-Z_{d(}t)), Dy(u)(v-u)\rangle V’,Vdt$
$+(Ru, v-u)_{\mathcal{U}}\geq 0,$ $\forall v\in \mathcal{U}_{ad}$
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. $C_{1}$ . –
.
$C_{1}\in \mathcal{L}(L^{2}(0, \tau;V2),$ $M)$ .




$\ddot{y}(u)+A_{2}(t)\dot{y}(u)+A_{1}(t)y(u)=f(t, y(u))+Bu$ in $(0, T)$ ,




$=df(t, y(u))^{*}p(u)+C^{*}\Lambda_{M}(Cy(u)-zd)$ in $(0, T)$ ,
$p(u;^{\tau})=0,\dot{p}(u;^{\tau})=0$ .
:
$(\Lambda_{\mathcal{U}}^{-1}B^{*}p(u)+Ru, v-u)_{\mathcal{U}}\geq 0$, $\forall v\in \mathcal{U}_{ad}$ .
332 $C_{2}\in \mathcal{L}(L^{2}(\mathrm{o}, \tau;V2),$ $M)$
,
$J(v)=||c_{2\dot{y}}(v)-Zd||_{M}^{2}+(Rv, v)_{U}$ , $\forall v\in \mathcal{U}_{ad}$
. (2)
$\int_{0}^{T}\langle C_{2M}^{*}\Lambda(c2\dot{y}(u;t)-z_{d()),D\dot{y}(}tu)(v-u)\rangle V_{2}’,V_{2}dt$
$+(Ru, v-u)u\geq 0$ , $\forall v\in \mathcal{U}_{ad}$
. $A_{1}$ .
$\dot{A}_{1}\in L^{\infty}(0, T;c(V, V’)2)$ .
– .
THEOREM 4 $A_{1}$ . , ,
. :
$\{$
$\ddot{y}(u)+A_{2}(t)\dot{y}(u)+A_{1}(t)y(u)=f(t, y)+Bu$ in $(0, T)$ ,
$y(u;0)=y_{0}\in V$, $\dot{y}(u;0)=y_{1}\in H$.
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(1) : $(df(t, y(u))$ )
$=df^{*}(t, y(u))p(u)+ \int_{t}^{T}\frac{d}{dt}df^{*}(\sigma, y(u))p(u)d\sigma$
$\ddot{p}(u)-A_{2}(t)\dot{p}(u)+A_{1}(t)p(u)+\int_{t}\tau_{\dot{A}}1(\sigma)p(u)d\sigma\}$
$+c_{2}^{*}\Lambda_{M(c_{2\dot{y}}())}u-z_{d}$ in $(0, T)$ ,
$p(u;^{\tau})=0$ , $\dot{p}(u;^{\tau})=0$ .
(2) : $(df(t, y(u))\in \mathcal{L}(H, V_{2}’)$ )
$=C_{2}^{*}\Lambda_{M}(c_{2\dot{y}}(u)-z_{d})$ in $(0, T)$ ,$\ddot{p}(u)-A_{2}(t)\dot{p}(u)+A_{1}(t)p(u)+\int_{t}\tau_{\dot{A}_{1}p}u(\sigma)()d\sigma+\int t\tau_{df*(\sigma,y(u))\dot{p}(u)d\sigma}\}$
$p(u;^{\tau})=0,\dot{p}(u;^{\tau})=0$ .
:
$(-\Lambda_{\overline{u}^{1}}B^{*}\dot{p}(u)+Ru, v-u)u\geq 0,$ $\forall v\in \mathcal{U}_{ad}$ .
333 $C_{3}\in \mathcal{L}(V, M)$
,
$J(v)=||c_{3y}(\tau;v)-Zd||_{M}^{2}+(Rv, v)_{U}$ , $\forall v\in \mathcal{U}_{ad}$
. (2) $v\in \mathcal{U}_{ad}$
$\langle C_{3}^{*}\Lambda_{M}(c_{3y}(u;\tau)-y(v;\tau)), Dy(u;T)(v-u)\rangle_{V^{l},V}+(Ru, v-u)_{\mathcal{U}}\geq 0$
. $C_{3}$ , $C_{3}\in \mathcal{L}(H, M)$ .
– .
THEOREM 5 $C_{3}$ $C_{3}\in \mathcal{L}(H, M)$ . , $u$
, . :
$\{$
$\ddot{y}+A_{2}(t)\dot{y}+A_{1}(t)y=Bu+f(t, y)$ in $(0, T)$ ,
$y(0)=y_{0}\in V$, $\dot{y}(0)=y_{1}\in H$,
:
$\{$




$(-\Lambda_{\mathcal{U}}^{-}1B^{*}p(u)+Ru, v-u)u\geq 0,\forall v\in \mathcal{U}_{ad}$ .
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334 $C_{4}\in \mathcal{L}(H, M)$
,
$J(v)=||C_{4}\dot{y}(T;v)-\mathcal{Z}d||_{M}^{2}+(Rv, v)_{U}$ , $\forall v\in \mathcal{U}_{ad}$
. , , .
$\{$
$\ddot{p}(u)-A_{2}(t)\dot{p}(u)+(A_{1}(t)-\dot{A}_{2}(t))p(u)=0$ in $(0, T)$ ,
$p(u;\tau)=c^{*}\Lambda M(4c4\dot{y}(\tau;u)-Z_{d})$ ,
$\dot{p}(u;\tau)=A_{2}(T)c_{4}*\Lambda_{M}(c_{4\dot{y}}(\tau;u)-Z_{d})$
, , $C_{4}^{*}$ $H,$ $A_{2}(T)$
. $A_{2}C_{4}^{*}$ .
(i) (ii) .
(i) $A_{2}\in L^{\infty}(\mathrm{o}, \tau;\mathcal{L}(H, V’))$ .
(ii) $C_{4}\in \mathcal{L}(V_{2}’, M)$ .
, – ,
. , – , ,
$C_{4}\in \mathcal{L}(V’, M)$ , $A_{2}\in L^{\infty}(0, T;\mathcal{L}(V2, H))$
– . ,
. . , Lions (transposition)
, , ,
– . .
4 (Method of transposition)
.
72
THEOREM 6 $P\mathrm{o}\in H,p_{1}\in$ V’ $f\in L^{1}(T;V’)$ .
$\{$
$\int_{0}^{T}\langle_{\mathrm{P},\ddot{\psi}}+A_{2}(t)\dot{\psi}+A_{1}(t)\psi-df(t, y(u))\psi\rangle V_{2},V_{2}’dt$
$= \int_{0}^{T}\langle f, \psi\rangle_{VV}’,dt+\langle p1, \psi(\tau)\rangle_{VV}’,-(p0,\dot{\psi}(\tau))_{H}$
$\forall\psi$ satisfying
$p0\in H,$ $p_{1}\in V’$ ,
$y\in L^{2}(0,T;V_{2})$ – .
,
$\{$





$C_{3}\in \mathcal{L}(H, M)\Rightarrow C_{3}\in \mathcal{L}(V_{2}, M)$ .








$\Omega$ $\Gamma=\partial\Omega$ Rn . $Q=(0, T)\cross$
$\Omega,$ $\Sigma=(0, T)\cross\Gamma$ . , SINE-GORDON
$\{$
$\frac{\partial^{2}y}{\partial t^{2}}+\alpha\frac{\partial y}{\partial t}-\Delta y+\beta\sin y=f$ in $Q$ ,
$y(u;t, x)=0$ on $\Sigma$ ,
$y(u;0, x)=y_{0}(x)$ , $\frac{\partial}{\partial t}(u;0, x)=y_{1}(x)$X on $\Omega$
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. , $\alpha>0,$ $\Delta\phi=\sum_{i=}^{n}1^{\frac{\partial^{2}\phi}{\partial x^{2}}}\dot{.}$ .
.
$V=H_{0}^{1}(\Omega),$ $V_{2}=H=L2(\Omega)$ . 2 bilinear form .
$a_{1}( \phi, \varphi)=\int_{\Omega}\nabla\emptyset\cdot\nabla\varphi dX$ , $\forall\phi,$ $\varphi\in V=H_{0(\Omega)}^{1}$ .
$a_{2}( \phi, \varphi)=\int_{\Omega}\alpha\phi\varphi dx$ , $\forall\phi,$ $\varphi\in V_{2}=L^{2}(\Omega)$ .
, $\nabla\phi=(\frac{\partial\phi}{\partial x_{1}},$ $\frac{\partial\phi}{\partial x_{2}},$ $\cdots,$ $\frac{\partial\phi}{\partial x_{n}})$ . $\mathcal{U}_{ad}=M=L^{2}(\Omega)$ , $B=I$
$C=I$ . $f$ $v$ . , SINE-
GORDON .
$\{$
$\frac{\partial^{2}y(v)}{\partial t^{2}}+\alpha\frac{\partial y(v)}{\partial t}-\triangle y(v)+\beta\sin y(v)=v$ in $Q$ ,
$y(v;t, x)=0$ on $\Sigma$ ,
$y(u;0, X)=y_{0}(x)$ , $\frac{\partial y}{\partial t}(v;0, x)=y_{1}(x)$ in $\Omega$ .
, $v\in \mathcal{U}_{ad}=L^{2}(Q)$ . 1 - $y(v)$
.
$J(v)= \int_{0}^{T}\int_{\Omega}(y(v;t, x)-zd(t, X))2dXdt+\int_{0}^{T}\int_{\Omega}v^{2}(t, x)dxdt$
. , $z_{d}\in L^{2}(Q)$ . $u$ $J(v)$
. , ( ) 1 - $p(u)$ .
$\{$
$\frac{\partial^{2}p(u)}{\partial t^{2}}-\alpha\frac{\partial p(u)}{\partial t}+(\triangle-\cos \mathrm{P}(u))p(u)=y(u)-Z_{d}$ in $Q$ ,
$p(u;t, x)=0$ on $\Sigma$ ,
$p(u;T, x)=0$ in




, (Eq$.1$ ) $-(\mathrm{E}\mathrm{q}.5)$ \mbox{\boldmath $\gamma$}
, 1 .
(Eq 1) $\frac{\partial^{2}y}{\partial t^{2}}+\Delta(b\triangle\frac{\partial y}{\partial t})+\triangle(a\triangle y)+|y|^{\gamma}y=f+Bv$ ,
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(Eq 2) $\frac{\partial^{2}y}{\partial t^{2}}-\nabla\cdot(b\nabla\frac{\partial y}{\partial t})+\triangle(a\triangle y)+|y|^{\gamma}y=f+Bv$,
(Eq.3) $\frac{\partial^{2}y}{\partial t^{2}}+b.\frac{\partial y}{\partial t}+\Delta(a\triangle y)+|y|^{\gamma}y=f+Bv$,
(Eq.4) $\frac{\partial^{2}y}{\partial t^{2}}-\nabla\cdot(b\nabla\frac{\partial y}{\partial t})-\nabla\cdot(a\nabla y)+|y|^{\gamma}y=f+Bv$ ,
(Eq.5) $\frac{\partial^{2}y}{\partial t^{2}}+b\frac{\partial y}{\partial t}-\nabla\cdot(a\nabla y)+|y|^{\gamma}y=f+Bv$ .
—ffi- $\text{ }(’\mathrm{a}^{t}P_{\mathrm{D}}\ovalbox{\tt\small REJECT} \text{ _{}\overline{\overline{\mathrm{p}}}}\hslash^{\mathrm{B}\mathrm{f}\mathrm{l}[]}=\backslash \iota\mathrm{h}\mathrm{H}\mathrm{a}3\iota_{-}^{\sim}\mathfrak{X})\text{ }$ .
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